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AERODYNAMIC RESULTS OF A SEPARATION EFFECTS 

TEST (1A87) ON A 0.01-SCALE MODEL (52-0TS) 
OF THE INTEGRATED SSV IN THE AEDC/VKF 
40-BY-40 INCH SUPERSONIC WIND TUNNEL A 


By J. H. Campbel?, II, Rockwell International Space Division 


ABSTRACT 

Experimental aerodynamic investigations were conducted, during the 
period July 18-19, 1974, in the AEDC/VKF Tunnel A facility on a 0.01- 
scale model (52-0TS) of the integrated Space Shuttle Vehicle, including 
only one SRB. The purpose of the investigation was to obtain data for 
‘close-in proximity (SRB to Orbiter / Tank) effects with the Orbiter/Tank 
combination at relatively high a and 6 attitudes, and with tne SRB 
separation motors off. 

The AEDC Captive Trajectory System (CTS), which supported the SRB, 
was used in conjunction with the tunnel primary sector (supporting the 
Orbiter/Tank) to obtain "grid" type separation effects data. The one 
symmetrical SRB model was used interchangeably to obtain both right-hand 
and left-hand SRB data. 

Free-stream data were also obtained for the Orbiter/Tank and for the 
SRB. This data was used to provide baselines for proximity effects. 

The entire investigation was conducted at a free-stream Mach number 


of 4.5 with unit Reynolds number ranging from 4.0 to 6.5 million per foot. 
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SYMBOL 
Sa 


aSRB 


%0/T 


BSRB 


Bo/T 


SBF 
CA 


AEDC 
TAB DATA 
SYMBOL 


AILRON 
ALP-B 


ALP-0/T 


BETA-B 


BETA-0/T 


BDF LAP 


CAT 


CLN 


CLL 


NOMENCLATURE 


PLOT 
SYMBOL 


AILRON 
ALPHA 


ALPHA 


BETA 


BETA 


BDF LAP 


CYN 


CBL 


CLM 


DEFINITION 
ailron deflection angle, degrees 


SRB angle of attack. ALPHA = olot 
symbol for SRB isolated tests only; 
aSRB = 40/ET + da for all other data 
sets, degrees 


orbiter/tank angle of attack. All 
source data are presented as a function 
of aQ/T except for isolated tests of 

the SRB; aSRB = a0/ET + 4a for all other 
data sets, degrees 


SRB angle of sideslip. BETA = plot 
symbol] for SRB isclated tests only; 
BSRB = 80/T + da for all other data 
sets, degrees 


orbiter/tank angle of sideslip. All 
source data are presented as a function 
of a0/T except for isolated tests of 
SRB; aSRB = a0/T + 4a for all other 
data sets, degrees 


body flap ceflection angle, degrees 
axial-force-coefficient (excluding base 
and sting/balance cavity pressure ad- 
justments, axial-force/q.$) 


yawing-moment coefficient, yawing- 
moment /q,,ody 


rolling-moment coefficient, rolling- 
moment /q,.sb,, 


pitching-moment coefficient, pitching 
moment/q.S ¢ 
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Cy 
CPp] 
CPp2 


Cp. 


Aa 


Aa 


AB 


AB 


Ae 


AEDC 
TAB DATA 
SYMBOL 

CN 
CPB] 
CPB2 


CPC 


DEL-ALP 


DEL~ALP 


DEL-BETA 


DEL-BETA 


DEL-PHI 


ELEVTR 


GROUP 
Ul 


PLOT 
SYMBOL 
CN 
CPB) 
CPB2 


CPC 


DALPHA 


DLTALF 


DBETA 


DLTBTA 


ELEVTR 
RUN 
LREF 


NOMENCLATURE (Continued) 


DEFINITION 


normal-force coefficient, normal- 
force/q.5 


number one orbiter base pressure 
coefficient, (P,) - P..)/qu 


number two orbiter base pressure 
coefficient, (Pho - Pu)/Ge 


sting/balance cavity pressure 
coefficient (P. - P..)/q. 


parameter name for the nominal alpha 
difference between 0/T and SRB, 
degrees. (Aa * aspp - 20/T) 


coefficient name for alpha difference 
between 0/T and SRB, degrees. 


(Aa = agrg - 99/7) 


parameter name for nominal beta 
difference between 0/T and SRB, 
degrees. (A8 = Bspg - 8Q/T) 


coefficient name for the beta 
difference between 0/T and SRB, 
degrees. (A8 = Bsppg - 8¢/T) 
coefficient name for the roll angle 
difference between 0/T and SRB, 
degrees. (46 = spp - $0/T) 

elevon deflection angle, degrees 
test run sequence number 


reference MAC, inches 
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Pr 1/P.. 
Pha/P. 
Pe/P, 


SRB 


Ssp 


AEDC 


TAB DATA 
SYMBOL 


L2 
LM 


MACH 
NCP/L 


PBI/P8 
PB2/P8 
PC/P8 
PHI-B 


PHI-0/T 


PO .PSIA 
P8,PSIA 


Q8 ,PSI 
RE/FT 


RUDNER 
S 


SPDBRK 


PLOT 
SYMBOL 


BREF 
LREF 


MACH 
NCP/L 


PB1/P 


" PB2/P 


PC/P 


RHO 


PTOTL 
P 
Q(PST) 
RN/L 


RUDDER 
SREF 


SPDBRK 


Wars 


NOMENCLATURE (Continued) 


DEFINITION 

reference wing span, inches 

reference length for non dimensional- 
izing the pitch and yaw center of pres- 
sure calculations, inches 

freestream Mach numbers 
non-dimensionalized center-of-pressure 
location in the normal-force plane, 
(length from model nose to center-of- 
pressure)/Lre¢ 

number one base pressure ratio 

number two base pressure ratio 
sting/balance cavity pressure ratio 


roll orientation of SRB in the tunnel, 
degrees 


roil orientation of orbiter/tank in 
the tunnel, degrees 


freestream total pressure, pSia 
freestream static pressure, psia 
freestream dynamic pressure, psi 


freestream unit Reynolds number x 10°©, 
per foot 


rudder deflection angle, degrees 


reference wing area, ft? 


speed brake flare angle, degrees 
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AY 


NOMENCLATURE (Continued) 


AEDC 


TAB DATA PLOT 
SYMBOL SYMBOL 


TO,R TTOTL 

T8,R T 

W 

X 

XT 

X,IN. X 
XMRP 

Y 

YCP/L YCP/L 

YT 

Y, IN. Y 


DEFINITION 


freestream total temperature, °R 
freestr2am static temperati’ e, °R 


model weight, Ibs 


longitudinal distance from the model 
weight cg to the forw: moment gage 
of the balance, inches 


longitudinal distance from the balance 
forward moment gage to the MRC, inches 


longitudinal distance from SRB nose 
in mated position to SRB nose in 
displaced position, positive aft 
along O/ET longitudinal axis, inches 


X station of the MRC (tank station, Xr, 
is listed in the DATAMAN plots 

for the orbiter/tank combination), 
inches 

lateral] distance from the model weignt 
cg to the centerline of the balanre 


nui-dimensionalized center-of-pressure 
Jo:ation in the stde-force plane, 
(length from model nose to center-of- 
pressure)/tro¢ 


lateral distance from the balance 
centerline to the MRC, inches 


lateral distance from SRB nose in 
mated position to SRB nose in dis- 
placed position, positive along 0/ET 
starboard axis, inches 
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NOMENCLATURE (Concluded) 


AEDC 
TAB DATA — PLOT 
SYMBOL SYMBOL 


YC,IN. Y 
YMRP 

Z 

ZT 

Z,IN. Z 
ZMRP 


DEFINITION 


Same as Y above, except orbiter/tank 
rol] is accounted for (this is the Y 
referred to on the DATAMAN plots), 
inches 


Y station of the MRC (tank station, Yr, 
is listed in the DATAMAN plots for the 
Orbiter/Tank combination), inches 


vertical distance from the model weight 
cg to the centerline of the balance, 
inches 


vertical distance from the balance 
centerline to the MRC, inches 


vertical distance from SRB nose in 
mated position to SRB nose in dis- 
placed position, positive downward 
along the 0/ET vertical axis, inches 


Z station of the MRC (tank station, 
Zt, is listed in the DATAMAN plots for 
the Orbiter/Tank combination), inches 
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INTRODUCTION 


The integrated Space Shuttle Vehicle consists of four components: 


Orbiter, External Oxygen-Hydrogen Tank and two Solid Rocket Booster Motors. 


During the launch sequence, at an altitude of 140,000 ft. and Mach number 
4.5, the SRB's are separated from the Orbiter/Tank combination. The 
objective of this test (IA87) was to determine the interacting aerodynamic 
forces on the various components during this phase of the launch sequence. 
The data obtained is to be used for determination of separation motors 
sizing and placement to ensure safe senaration trajectories. 

Isolated data were obtained for both Orbiter/Tank combination and 


the SRB. The Orbiter/Tank data were obtained at the following discrete 


attitudes: a = -5°, 0°, 10° at gp = 0° and 10°; a = 0° at gf = 5°; a = 0° and 


10° at B = 15°. 
Isolated SRB data were obtained for a values of -5, 0, 5, 10, 15, and 
20 degrees at 6 = 0 degrees. 
At each of the attitudes noted above for Orbiter/Tank, right-hand 
SRB separation data were obtained for the following matrix of SRB attitudes 
and displacements with respect to the Orbiter/Tank: 
ba(°) 4p(°) X(in f.s.) Yin f.s.) Z{in f.s.) 
-5,0,5 #£-8, -4, 0 0,300 10,100,200, 400 -100,0,100,200,400 
At each of the attitudes noted above for the Orbiter/Tank - with the 
exception of the three 6 = 0 degrees attitudes - left-hand SRB separation 
data were obtained for the following mutrix of SRB attitudes and displace- 
ments with respect to the Orbiter/Tank: 


WI 
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Aa(°) Ag(°) X(in f.s.) Y(in f.s.) Z(in f.s.) 
-5,0,5 0, 4, 8 0,300 -400, -200, -100, 0 -100, 0, 100, 200, 400 


Aa and AB are in degrees and X, Y, Z are in inches full scale. Refer to 
Nomenclature section and Figure 2 for definitions and schematic descriptions 


of the parameters. 


CONFIGURATIONS INVESTIGATED 

The 0.01-scale 52-0TS model consisted of an Orbiter, Tank and 
one SRB. Full scale tank protrusions and Tank-to-Orbiter attach hardware 
were simulated. Refer to Figure 3. Neither the tank nose lightning rod 
nor SRB-to-Tank attach hardware were simulated. The SRB modi was 
symmetrical, without separation motors shrouds, and was used interchange- 
ably for either the left-hand or right-hand booster. 

The Orbiter/Tank combination was mounted on the AEDC 0.85-inch 
diameter 4.00-Y-36-049 six-component internal strain gage force- 
moment balance. The balance was located in the Oruiter model. This, in turn, 
was sting mounted, inverted on the tunnel primary sector. 

The SRB was mounted on the AEDC 0.65-inch diameter 4.06-Y-36-U020 


balance. This, in turn, was mounted inverted on the CTS. 





The entire test was conducted with al] Orbiter control] surfaces 


set at their null positions. 









oh Pte fe Wen Peete foe Se aOR ae ete, Meg ee Cae ne if ee eee a ee | 
a 


iat eae Mote aco Heese at seo aa NOY ot tp rae ety en ne i St 


na. . | 





The components of each model are described below. Note that the 
Orbiter-to-Tank attach hardware is considered a part of the Tank model. 


Orbiter 0) = Byg C7 E23 Fs Mq Ng Rs V7 Wiq7 


Component Description 

Big Fuselage per Rockwell lines VL70-000139B 
(Model drawing SS-A01182, Release 7) 

C7 Canopy per Rockwell lines VL70-0001398 
(Model drawing SS-A01182, Release 7) 

E53 Elevons per Rockwell lines VL70-000139B 
(Model drawing SS-A01182, Release 7) 

Fe Body flap per Rockwell lines VL70-000139B 
(Model drawing SS-A01182, Release 7) 

M4 Orbital maneuvering system per Rockwell lines 
VL70-000139B (Model drawing SS-A01182, 
Release 7) 

Ng OMS engine nozzles per Rockwell lines 

. VL70-000139B (Model drawing SS-A01182, 
Release 7) 

Rs Rudder per Rockwell lines VL70-000139B and 


VL70-000095 (Model drawing SS-A01182, Release 7) 


V7 Vertical tail per Rockwell lines VL70-0001398 
and VL70-000095 (Mode? drawing SS-A01182, 
Release 7) 

W107 Wing per Rockwell lines VL70-000139B (Model 


drawing SS-401182, Release 7) 


Component Description 
T29 External oxygen-hydrogen tank per Rockwel] 


lines VL72-000131 and VL78-000062B (Model 
drawing SS-A00117, Release 4) 
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Component Description 
ATi 6 Forward orbiter/ET attach structure per Rockwel] 


lines VL78-000062B, SK-H-4011 (Model drawing 
SS-A00117, Release 4) 


AT}7 Left rear orbiter (ET attach structure per Rockwel} 
lines SK-H-4013 (Model drawing SS-A00117,Release 4) 


AT1g Right rear orbiter/ET attach structure per Rockwell 
lines VL78-000062B, SK-H-4013 (Model drawing 
$S-A00117, Release 4) 


FLs LOX feed lines per Rockwell lines VL78-000062A 
(Model drawing SS-A00117, Release 4) 


Flé LHo pressure line per Rockwell lines VL78-0000628 
(Model drawing SS-A00117, Release 4) 


Flo LHo umbilical feed line with an electrical quick 
disconnect box between the orbiter and ET per 
Rockwell lines VL78-000062B (Model drawing 
SS-A00117, Release 4) 


FR Umbilical door fairing support per Rockwell lines 
VL78-000062B, VL78-000050 (Model drawing SS-A00117, 
Release 4) 

PT 13 LOX recirculation line for Rockwell lines VL78-000062B 


(Model drawing SS-AQ0117, Release 4) 


PT 14 LOX pressure line per Rockwell lines VL78-0000626 
(Model drawing SS-A00117, Release 4) 


PT 29 LOX pressure lines and electrical conduit located 
on nose cone per Rockwell Jines VL78-000062B 
(Model drawing SS-A00117, Release 4) 


Solid Rocket Booster SRBL1 = Syg PS7 (used as left SRB) 
| SRBR1 = Syg PS7 (used as right SRB) 


S13 Booster Solid Rocket Motor per Rockwell lines 
VL77-000066 (Model drawing SS-A01308, Release 1) 


PS7 SRB ring structures at Xp 1505, 1517 and 1852 per 
Rockwell lines VL77-000086 (Model drawing 
$S-A01308, Release 1) 
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TEST FACILITY DESCRIPTION 


The AEDC von Karman Facility (VKF) Tunnel A is a 40-X-40 inch, con- 
tinuous, closed circuit, variable density wind tunnel with a Mach number 
capability of 1.5 to 6.0. Stagnation pressure ranges from a minimum of 
1.5 psia at Mach 1.5 up to 200 psia maximum at Mach 6. The stagnation 
temperature ranges from 70 to 290°F. The tunnel throat has flexible top 
and bottom walls which are moved automatically by electrically driven 
screw jacks. Refer to Figure 2c. A detailed description of the facility 


may be found in the Test Facilities Handbook*. 
DATA REDUCTION 


Six component force and moment data were obtained for the Orbiter/ 
Tank combination (R data) and for the one symmetrical booster model (A 
data). In addition, for the Orbiter/Tank combination, two base and one 
sting/balance cavity pressure were recorded. These pressures were located 
at the base of the Orbiter. The booster had only one cavity pressure. 

All force and moment data were reduced to coefficient form in the 
body-axis system using standard AEDC data reduction procedures. No base 
or cavity pressure force adjustments were made to the force and moment 
data. 

The following array depicts the reference dimensions to which the 


aerodynamic coefficients are applicable. 








2a AE Sl della. REISS AK aS §) “ia 


a 
An Ee im NRO TE ee han Et RE OEE EAL NERS coer ¢. wee partes an TA ane OS Moe Ne - - , . 3 
. ‘ %: ett 9 ee % i a b ee ee ese 4 
; 4 
z ¥ ” ror ” = . ¢ o < i ak tae . ie _ Can, 4, *. -, _ . H . Sus! . ~ = rs 1a ., , "sacs a eee on my ra 2 n . . x 
. i ? oon 5 q © R e ore " 2 takin s 5 Fatah! ‘I 7 oa = LO eet a gm, bot oe ta, A + slags cae oc ~aid Bon sae tg : eS gia? rabbi pila nae ., = . A . ee 
‘i ba r by * en ris H . pe eis apd ay " Ree ee oe ee eee . Poe i tie Loe 


Moe ae 


ee Teenie Tee 


Pipi eg oe, then ge mle Ott haat a te Re 2 RS a te Rh de “ggg alg A tet Sh retoee GSAT. 





DATA REDUCTION (Concluded) 


~~ DATA ATUO01 RTU0O1 
through through 
DIM ATU311 RTU314 
SREF 2690 sq. ft. 2690 sq. ft. 
LREF 1290.3 in. 1290.3 in. 
BREF 1290.3 in. — 1290.3 in. 
XMRP 1258.5 in. XS 1097.0 in. XT 
| YMRP 0.0 in YS 0.0 in. YT 
| ZMRP 400.0 in. ZS 450.0 in. ZT 
| SCALE | 01 01 





All calculated angles and displacements included corrections for 


sting/balance deflections in the normal and side force planes. In addition 


the Y (lateral) displacement was adjusted for the lateral deflection of the 


Tank due to roll about the Orbiter/Tank balance. The actual roll angle was 


very small; however, the lateral displacement affected by the rol] was 


Significant. 


* Test Facilities Handbook (Ninth Edition) von Karman Gas Dynamics 
Facility, Vol. 3, Arnold Engineering Development Center, July 1971. 
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TABLE III 


MODEL DIMENSIONAL DATA 


MODEL COMPONENT OS 951) QR: Vea en 
GENERAL DESCRIPTION : _ Fuselage, Confivuration 3, per Rockwell Lines 


13 90 Ele .0,0 ) Ke ) - 





MODEL SCALE: 0.010 





DRAWING NUMBER: —vL:20-000130R 


(Model drawing SS-AQ1182, Release 7) 


DIMENSIONS : 


Length 

Max Width 

Max Depth 

Fineness Rotio 

Area - re 
Max. Cross—Sectional 
Planform 
Wetted 
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FULL SCALE 


MODEL SCALE 
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2.676 
2.445 
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0.0387 
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TABLE III. - Continued 


-MODEL DIMENSIONAL DATA 


MODEL COMPONENT : ___ CANOPY -Co 
GENERAL DESCRIPTION : __ Configuration 3A _cano 


SE LI LIT Si AS RE TS: 








DRAWING NUMBER: _VL70-000139B 
(Model drawing SS-A01182, Release 7) : 


DIMENSIONS : | FULL SCALE MODEL SCALE 


Length (X, = 433 —to X, =578), InW E.G. 245 
Max Width 
Mex Depth 
Fineness Rotio 
Area 
Mox. Cross-Sectional 
Planform 


Wetted 


TTTLT ITE 
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TABLE III. ~ Continued 


MODEL COMPONENT: ELEVON - Eo | ee 


GENERAL DESCRIPTION: _ configuration 3 per Woe Roc wel) 1 
———Th 10-0001 398, data for (lof (2) sides 


eee 
AED SCALE 0401. 








DRAWING NUMRER: VL70-000139B 
(Model drawing SS-A01182, Release 7) 
DIMENSIONS; FULL-SCALE MODEL SCALE 
Area - Ft® 205.52 0.0206 
Span (equivalent) 2 tn. 353, % 3.533 
Inb'd equivalent chord , In. 14.78 L148 
Qutb'd equivalent chord , In. se | 0.550 
Ratio movable surface chord/ 
total surface chord 
- At Inb'd equiv. chord 0,208 2.208 
At Outb'd equiv. chord 0.409 O40 
sweep Back Angles, degrees | | | 
Leading Edge 0.00 oo q 
Trailing Edge 10-24 “10.24 | 
Hingeline 0.00 2.00 


Product of Area 





Cat ac a em ta nee ee 


ao Moment (Normal lai line) Ft? 1548.07. 2.00155 
Mome 











TABLE III. | 
MODEL DIMENSIONAL DATA | {) 


MODEL COMPONENT : __BODY FLAP - Fe 
GENERAL DESCRIPTION : Configuration 3A lightweight orbiter body flap. 


rarer cma arn i ct gp gp ee ir Aa Pa EA SFE EP EE Greens 





_MODEL SCALE; 0.010 MODEL DRAWING: SS-A00062 
DRAWING NUMBER: _¥L70-0001308 


(Model drawing SS-A01182, Release 7) 








DIMENSIONS : FULL SCALE MODEL SCALE 
Length » In. 8.70 __0,.8470 
Mex Width 267.6 = _ 2.6760 
Max Depth eee 
Fineness Ratio eet 0 eee 
Area Bt® casera | eee 
“Mox. Cross—Sectional —h2 5195 OOS 
Planform 
Wetted 38.0958 = ___9.00361_ 
Bose Giatadtandhe | 
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TABLE III. - Continued 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT :__OMS POD - My 


GENERAL DESCRIPTION : __ configuration 3 per Rockwell Lines VL79-090139 


—NOTK;—Mi-identical—to-M3,—except—intersestion—to_fuselsge——____. 


wm MODEL SCAT Fe AD 





DRAWING NUMBER: —VL70-000130B 


(Model Drawing SS-AO1182, Release 7) 


DIMENSIONS : 


Length , In. 
Mox Width » Ia- 


Mex Depth , In. 


Fineness Ratio 


Areo 
| Mox. Cross—Sectional 
| Pianform 
| Wetted 
Bose 


Centerline of OMS Pods 


BP = 8.0 IN. F.S. 





FULL SCALE 


; 


108.0 


113.0 





ee ee ee en ee nom trees Te ogee nee Pw Sere ee ee eee 





WP = 463.9 in F.S., WP = 400 + 63.9 = 463.9 


Length: 1214.0 to 1560.0 = 346.0 in F.S. 


MODEL SCALE 


1.080 





1.1 
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TABLE III. - Continued 
MONEL COMPONENT: _ OMS NOZZLES - Ng ry 


GEREHAL D.SCRIPTION: Basic OMS Nozzle of Confisuration 2A per Rockwell Lines 
WL70-098305 and VL70-000080"B". Intersection of nozzle exit plane and 


nozzle centerline at X= 1570.75. Y = + 99.25, Z = 507.25 
MONEL SCALE = 0.010 


ag naan nner tn i en tS aac teal 


DRAWING NO. — vL70-008306, VL79-000089"B", SS-A00092 
(Model drawing SS-A01182, Release 7) 





DIES IONS FULL SCALE MODEL SCALE 
Mach No. | 
Gintal Point to Exit Plane 5 BS Shc lee ae 
Throst to Exit Plane Sree sae eee eee een 
Diameter ~in. 
Exit —-50..00_. —0..500____. 
Throat W/A N/A 
Ini st | _28.00___ 0.260 
Area~ft”. 
Exit 13.635 _- 001364 
Throat 
Gimbal Point (station)~in. 
x 1518.0 15.19 18 
Z ‘ 492.0 4.920 
Null Position ~deg,. > 
Pitch : 159" _isvug! 
2 ° 
Yaw 44 +1 12 17 l2 17' 


ea a ey a ey ee ee ee ee ee ee ee ee ee Te ee es a er eS ee er ee ee ee ee eS oe ee eT ee ee eT eee ee ee Seer 

















TABLE III. - Continued | 
*REVISED 4/24/7% 


MODEL DIMENSIONAL DATA 


MODEL COMPONENT: _ RUDDER - Res st tee 


GENERAL DESCRIPTION: ——Gonfiguration 1398 Orbiter Rudder for stabilizer 


DRAWING NUMBER: "YL70-0001,398, ¥L70-000085 

(Model Drawing SS-A01182, Release 7) 

DIMENSIONS: FULL-SCALE MODEL SCALE 
*Area- Ft? 100.15 _ 0.9100 


Span (equivalent) , In. 
Inb'd equivalent chord , In. 
Outb'd equivalent chord , In. 


Ratio movable surface chord/ 
total surface chord 


- At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
Hingeline 
Area Moment ( Productof Area & c !) Ft 


Mean Aerodynamic chord » ta. 
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TABLE III. - Continued 


MODEL DIMENSIONAL DATA 











MODEL COMPONENT: VERTICAL - V7 . Ly , 
i 
GENERAL DESCRIPTION: _centerline vertical tail, double-wedse airfoil wi th . 
| rounded leading edge, nn nn | 
— 
- NOTE: Same as V5, but with manipulator housing removed — ! 
2 : 
7 MODEL SCALE; _ 0.0190 : 
| ! 
| DRAWING NUMBER; ¥L70-0001308 (Mode) Drawing SSah01182, Release-7)—————— : 
: LE MODEL SCéLE | 
| : DIMENSIONS: FULL SCALE : 
| TOTAL DATA | 
i 
2 ‘ 
hrea (Theo) - Ft ee, ee een } 
Planforn 425.92 = -___ 0.0426 | 
Span (Theo) - In. —ih2 te — —itsl— 
| Aspect Ratio _1.675 = h.O74. | 
Rate of Taper —2- ar —2. Tt __ 
| Taper Ratio fe : 2404 i 
- Angles es. | 
ue Borys Page. ee 45.00 —15,000_ i 
= Trailing Eage 26.249 — 24.289 | 
= 0.25 Element Line 41.190 == th SO | 
Aa : 
| Chords: é8 

: * Root (Theo) WP 268.50 : 2,685. 
Tip (Theo) WP 108.47 — 10847 

| MAC 1.998 

: Pus. Sta. of .25 MAC 1463.50__ 14.635 

| WP. of -.25 MAC 6,358.2. 

B.L. of -25 MAC “0,00. 0,00. 

firfoil Section 

Leading Wedge angle - Deg. 10.00 29:00 

Trailing Wedge Angle - Deg. 15.920 ..4.920. 

Leading Edge Radius eK: ee eee 


Void Area 


Blanketed Aree 





ee a ee ee ee ee eee Oe ee Pree a ae ee ee eee Pee cee ee Se eee eat ae ee 





a ae 7 ee ae I a eet aL bi old ve 1! zs e = in — ae Sa at i Peet = at Se ge. 
ny 
sess, = we =. ., = Py? a = =] as eg Sa. toe ae bare Aa thd. ys 5 2 Be . at at - 
ETNIES, yt ite POM re SS, a De = ee: cee TS Or tac ata Sie eS Fg fh na a tee De (ag Pee aa: op 6 335 Pee She a = Sa eee Se a . 











OF "NAL P4 
P00p 7, AG 
© Wau 
— TABLE III. - Continued 
FENERAL DESCRIOTION: Configuration 2 per Rockwell) Lines VL70-0001308 
NOTE: Same as Wl 
“EST _NO, OWG. NO. _vr70-0002 308 
I MENS JONS : L-SCALE MODEL SCALE 
TOTAL DATA : . 
Peaks a0) Ft 
2 Tanform woh, 
Span (Theo In, : omen: (Na a 
Aspect Pate enamels a De-) 
aaa ver L177 LIZZ 
ser Ratio 


pineaeal fngie, decrees 





Incidence Angie, degrees 
Aerodynamic Twist, degrees . saa (eae 
Sweep 3ack Angles, degrees . 
Leading Edge Ms oon geass 
Trailing Edge 10. 2h 12} 
om ee Element Line 35.200. - 35.209 
ords: 
Root (Theo) B.P.0.0- 689 2h 6.896 
Tip, (Theo) B.P. . 137,85 1.3785 
~ MAC 17, 8 4b 748) 
Fus. Sta. of .25 MAC a6 Ac LL, 369 
WP. of .25 MAC 20G,29 2.992 
BL. of .25 MAC 182.13 Lf) 
SED DATA ,) re? | | ie 
a (Theo ; 
Span, (Theo) In. BP108 oe 
Aspect Rati aE) ; : 
Taper ratio. : 
Chords ai 
Root BP108 Sh bn 5 62h 
Fus. Sta. of .25 MAC | Sea | qe 
Re of aoe mae 0.20 3.002 
Mrtoll’ Section Crochvel! Mod NASA) A 2A : 
7. Sata for (1) of (2) ery | 
A 
3 lanteen Sea et a a 2.08 — 


Leading Edge Intersects Fus M, L. © Sta ; 
leading cape Intersects Wing © Sta 3 | ee. 4 








ha FN Ne ew or i 








TABLE III. - Continued 


MODEL DIMENSIONAL DATA 


MODEL COMPONENT + EXTERNAL TANK = Ty 
GENERAL DESCRIPTION : __ External Oxyegen-Hydrogen Tank 


SR cP tc aN ei GE TET ES SR eC EEG IE, 





MODEL SCALE: 0,010. = 
DRAWING NUMBER: __VL72-000131, VL78-000062B 


(Model drawing SS-A00117, Release 4) 


DIMENSIONS : FULL SCALE 


Length (In.)(Nose @ Xp=228.92) 1846 .905 
Mex Width (Dia., In. (@X,2975 .675) 333.2 


Major Depth (In.,) __ 30.2. 
. 5.65713 


Fineness Ratio 








Aree - rt? 
Max. Cross—Sectional no L at a 
(@ x, = 975-675) 
Major Cross Section oe 524.79. 
WP of Tank Centerline (Z),In. %00.0000 
Bose (On 330.2 Dia.) __ 594.679 _ 


MODEL SCALE 
18.469 

1.3% 

ane ae 


5.65713 








———— 2.2605. 
eer 595. 
b .0000 


0.0595 
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— 





i 
j 
} 











| & 
TABLE III. - Continued 
MODEL DIMENSIONAL DATA 


MODEL COMPONEMI: ATTACH STRUCTURE - ATi¢ 


GENERAL DESCRIPTION: Forward orbiter/ET Attach Structure (2 member 


Structure) 


MODEL SCALE: 0.010 MODEL DRAWING: SS-A00117, Release 4 


DRAWING MO.; VL78-000062B, SK-H-4011 


DIMENSIONS: MEMBER FULL SCALE 
fl XH HB 
Y O 

Zo sR ML 
Xp 1132.0 
Yr %6.8 
ty 561.298 
#2 Xm 394. 8 
Yo 0 
%  LWR ML 
Xp 1131.0 
Yr: - 46.8 
my 561.296 


Diameter of Menbers: 5.70 In. Dia. F.S. 
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MODEL SCALE 
3.9h4 
) 
LWR ML 
11.310 
9.468 
5.613 


3- Svs 


LWR ML 
11.310 
- 0.468 
5.613 
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TABLE III. - Continued 


Sa a ee ee a i ke eae 


MODEL DIMENSIONAL DATA 


Ste ne ee i ee eS 


“UDEL COMPONENT: ATTACH STRUCTURE - AT) 7 dD 


GENERAL DESCRIPTION: Left rear orbiter/ET attach structure (2 member 


Tenn nnn nnn crnttieettet contains demeun mmm iemmmmmmnternitent tibimmnbienialtie’ 


structure) 
MODEL SCALE: 0.010 MODEL DRAWING: SS-/00117, Release + 
DRAWING NO.: 1,78-000062B, SK-H-4013 
DIMENSIONS; MEMBER FULL SCALE MODEL SCALE 
! fl X12 13.17 
| Yo - 96.5 - 0.965 
| Zq «267-5 2.675 
| Xp 2058.0 20.58 
Yp - 125.827 - 1.258 
tp = «515-5 5.155 
#2 X% «1317.0 13.17 
Yo - 9.5 - 0.965 
Zq «267.5 2.675 
Xr 2058.0 20.58 
Yr - 125.627 - 1.258 
ap $15.5 5.155 


Diameter of Menbers;: #1 11.5 In. Dia. F.S. 


fe 15.5 In. Dia. F.S. 











MODEL COMPONENT: 


GENERAL DESCRIPTION: 
structure) 
MODEL SCALE: 0.010 


DIMENSIONS; 


Diameter of Meubers (In. ): 





ATTACY STRUCTURE - AT. 


TABLE I11. - Continued 


MODEL DIMENSIONAL DATA 


18 


Draving No: 


MEMBER 
#1 


#3 


o 8 


5] 


pserects Sistas pstsete 


FULL SCALE 


1317.00 
+ 96.5 


Right rear orbiter/ET attxch structure (3 member 
VLT8-000062B 

MODEL DRAWING: SS-AOOL17, Release 4 
MODEL SCALE 


13.170" 
+ 0.965 














| 
TABLE III. - Continued | 
MODEL DIMENSIONAL DATA C) | 


MODEL COMPONENT: FEEDLINE - Flic 


GENERAL DESCRIPTION: LOX feedline simulated between ET and Orbiter. 


oh alsa de Ca sages Pw caecrsenbid SC ani pana ET 3 


MODEL SCALE; 0.010 MODEL DRAWING: SS-AOO117, Release & 
DRAWING NO.: | VL78-000062B, 
DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xp 1033.3 10. 333 
| Yr 70.0 0.700 
Xp 1033.3 10. 333 
Ye - 70.0 - 0.700 
Trailing edge at: Xr 2071 .50 20.715 
Yr 70.00 0.700 
Dia., Inches 18.80 0.188 
Xp 2071.50 20.715 
" Yr + 70.00 + 0.700 


Centerline of LOX feedline located radia lly at # = 23°2kh' 
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TABLE III. - Continued 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: PRESSURE LINE - Fl¢ 
GEITERAL DESCRIPTION: Max. cross-sectional area simulating LH, pressure 
line and electrical conduit line on the ET. Drawing No: VLT8-000062B 
MODEL SCALE; 0.010 MODEL DRAWING: SS-AOQO117, Release & 
DIMENSIONS; FULL SCALE MODEL SCALE 
Leading edge at: Xp 1127.1 11.271 
| Yq 110.3 1.103 
Trailing edge at: Xr: 2062.1 20.621 
«Yr? 110.3 1.103 


Centerline of LH pressure line located radially at @ = 33°K5' 
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TABLE III. - Continued 
MODEL DIMENSIONAL DATA | i) 


t 
4 
4 
4 
z 


MODEL COMPONENT : LHo YMBILICAL FEEDLINE FI 
GENERAL DESCRIPTION : _ Lio umbilical feedline with an electrical quick- 
disconnect box between the Orbiter and ET 
re eee eee 
a ee eee eee 
DRAWING NUMBER | __VL78-000062B 0 


(Model drawing SS-A00117, Release ‘) 





DIMENSIONS: FULL SCALE MODEL SCALE 

Centerline at Xp, 2071.5 20.715 
Mox Width 2 =o. 
Max Depth eae: | eee 

Diameter yo 0.170 
Area a | SRNR 
| Max. Cross-Sectional Rae ea a ee 
: Planform en ee eee 
| Wetted ea ee ee eee ee 
Bose te es ee 
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TABLE III. - 


Continued 


MODEL DIMENSIONAL DATA 


MODEL COMPONENT: FAIRING - FR¢ 


GENERAL DESCRIPTION: 


MODEL SCALE: 
DRAWING NO.: 
DIMENSIONS: 


0.010 
VL78-000062B, VL78-000050 


Leading edge at Xp 


Length 
Width 
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Cross member between aft ET/orbiter attach structures 


MODEL DRAWING: SS-AOO117 


Release & 

FULL SCALE MODEL SCALE 
2035-50 20.355 
15.00 0.19 
193.0 1.930 
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MODEL DIMENSIONAL DATA a 





| TABLE III. - Continued 


MODEL COMPONENT: ET PROTUBERANCE - PT) 3 
GENERAL DESCRIPTION: Maximum cross-sectional area simulating LOX recirculation 


line and electrical conduit box on planform view of external tank, Too. 


MODEL SCALE: 0.010 MODEL DRAWING: rth 
DRAWING NO.: VL78-000062B 

DIMENSIONS: FULL SCALE MODEL SCALE 

Leading edge at: Xp 1208.3 12.083 

| Yop + 95.0 + 0.950 

Xp 1208.3 12.083 

Yp - 95.0 - 0.950 

Trailing edge at: Xp 2060.5 20.605 

| Yr + 95.0 + 0.950 

Xp 2060.5 20.605 

Yp - 95.0 - 0.950 


PIE A TEER A, ES hE EE BLY ae te FO RY MEIER 1 POO SEP ELT TN PPLE AERATION SOL TEST OPEL Sa Sagi AP POR SPAS 


BO Cth ee Pied Veet ae en tn a ant nr ae 
* 


Centerline of LOX recirculation line located radially at g = 33°45' 
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| TABLE III. - Continued 
) MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ET PROTUBERANCE - PT, 


GENERAL DESCRIPTION: LOX pressure line on Tank, To 


MODEL SCALE: 0.910 
DRAWING NO.: VL78-000062B (Model drawing SS-AQQ117, Release 4) 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xp 355.90 3.559 
Yo 6.0 0.06 
Trailing edge at: Xn 2060.5 20.605 
Yo + 87.0 + 0.870 


Centerline of LOX pressure line located radially at 9 = 23°2h' 
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TABLE III. - Continued 


MODEL DIMENSIONAL DATA iS 
MODEL COMPONENT: NOSE CONE LINES - PT 
GENERAL DESCRIPTION: Maximum cross-sectional area simlating the 
LOX pressure line and electrical conduit on top of external tank 
(Tap) ‘nose cone area. 
MODEL SCALE: 0.010 


DRAWING NO.: VL78-000062B (Model drawing SS-A00117, Release 4) 


DIMENSIONS; FULL SCALE MODEL SCALE 
Leading edge at: Xp 360 .92 3.609 
Yop 34.0 0.340 
Trailing edge at: Xm 955.1 9.551 
| Yp 336.5 3+ 365 


Centerline of lines located radially at 9% = 33°h5' 
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MODEL COMPONENT : 


TABLE III. - Continued 


MODEL DIMENSIONAL DATA 





GENERAL DESCRIPTION : __Configuration MCRS5O), Data for (1) of (2) 


sides. 








MODEL SCALE: 0.010 


DRAWING NUMBER : Model drawi 


DIMENSIONS : 


Length (Includes nozzle), In. 
Mox Width (Tank Dia.), Io. 
Max Depth (Aft Shroud) ; In. 
Fineness Ratio 
Area , r* 
Mox. Cross-Sectional 
Plantorm 
Wetted 


WP of BSRM Centerline (2,), In. 


FS of 3SRM Nose (Xp), In. 
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FULL SCALE 





400.0 


743.00 


SS-A01308, Release 1 


MODEL SCALE 


FF 


06 


7-430 


nu 
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TABLE III. - Concluded 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT: SRB PROTUBERANCE - PS, o 


DESCRIPTION: SRB/ET attach ring: two attach rings and one structural ring 


MODEL SCALE: 0.010 
DRAWING NO. VL77-000066 (Model drawing SS-A01308, Release 1) 


DIMENSIONS)DATA FOR 1 OF 2): FULL SCALE MODEL SCALE 
Centerline at Xp: 1505 15.05 
1517 15.17 
1852 18.52 
width 10 0.10 


Heigth 10 0.19 
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Figure 2. Continued. 


65 





RA aE NER aie! 2 the 








teria tee eee en Te TAS CA De el: 


man Erte CAE ARS TR ET He ake 





() 


e. Artist's Conception of the VKF/CTS Installed in Tunnel A 
Figure 2. Continued. 
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APPENDIX 
TABULATED SOURCE DATA 


(see Volume 1 for Plotted Data figures) 





REM Seema ee iA ie tiie catia LR a 


Tabulations of plotted data are available 
upon request from Data Management Services. 
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